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Abstract 
By analyzing the main factors influencing the real estate market demand and mechanism, the paper has 
established a real estate demand-analyzing model founded on the base of the gray theory to demonstrate the factors 
influencing the real estate market of China and finally finds which factor is the most important or less important.
The trend of real estate demand in the three years is forecasted by combining least square method and regression 
method. 
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1. Introduction
Real estate is a medium and long-term investment industry which has a long return period. To
strengthen control, the state council's publication of the property market regulation do work on the 
issue of notice” Relating to do a real estate market control work on the issue of notice” (the instruments 
of eight ")," clear the control objectives, wider and more severely limit for policy ", a series of policies 
in january 26,2011.[1]
The foreign scholars of the study has two aspects of viewpoints: one is using the microscopic data, 
due to the facilities and data collection, the other is detailed in-depth research, considered the different 
colors[2], age, time, the relative housing, family sizes[3],. These rich studies and research methods of our 
demand for real estate have provided a lot of useful experiences. 
In china, Bo Gao, Bin Wang[4] selected the price factors, people factors and the residents' income 
factors to the study of regional differences of demand elasticity of real estate. Huili Liu[5] chose the 
housing sales price, one-year bank loans rate, the real per capita disposable income of residents in 
Jiangsu province factors influencing analysis; Bin Zhang[6] selected the population and property sales 
price, the per capita disposable income, inflation, loans, the domestic economy standards to the estate 
needs research.  
This paper takes the property market as a grey system, uses gray theory to quantizing analysis of 
market factors influencing and uses multiple linear regression way to the next few years estate forecast 
of our country so that to provide more effective analysis and forecasting methods for our real estate 
industry and healthy and orderly development of positive significance for the formulation of policies. 
2. Analysis of the factors influencing real estate market
Population factors[7]. Real estate price factors. Per capita disposable income factors. The domestic
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economy development level factors. Other factors. 
Above all, this paper summarizes four items of the total population of our country, commercial 
residential buildings average selling prices, the per capita disposable income, per capita GDP on our 
estate needs influencing factors analysis, and choose the most relatively important factors to predict  
 3. Grey associated analytical method 
The basic ideas of grey associated analysis[8] is the similarity of the geometry of the sequenced 
curve,
the more similar they are the more association they have.  
——— 
* Yuwei Wang. Tel.: +86-15100329390;. 
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Procedure of grey associated analysis: 
(1)Data collected to determine the purpose of appraisal target system , the sequences of data in the 
following matrix: 
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Inside m is the number of index.  
 (2)Determine the reference data list, reference data list should be an ideal comparative standard and 
it can also be selected with some reference values under evaluation purposes: 
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(3) Dimensionless of the target data, a sequence of data after dimensionless can be in the following 
matrix: 
 (4)Count each indicator and evaluate the object reference corresponding with a sequence of bad 
elements in the absolute value: 
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(6)Calculating the associational modulus. We can use as follow: 
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We call U separate index, it ranging from (0, 1). Usually we select 0.5 on it. 
(7) Calculate the associational level with
0
1
1 ( )
m
i i
k
r k 
m
]
 
 ¦
 
     
     
     
0 1
0 1
0 1
0 1
1 1 1
2 2 2
, , ,
n
n
n
n
x x x
x x x
X X X
x m x m x m
§ ·
¨ ¸
¨ ¸ ¨ ¸
¨ ¸¨ ¸© ¹



   

(8) Comprehensive evaluation. 
4. The analysis of last nine years’ real estate market demand influencing factors in China 
We used the real estate market influence factors from 2001 to 2009 based on a gray associated 
analytical.
Table1 .reference sequence and comparison sequences 
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X0
(10km2) 
X1
˄10k˅
X2
˄yuan˅
X3
˄yuan/m2˅
X4
˄yuan˅
years 
2001 22411.90 127627 6860 2170 8622 
2002 26808.29 128453 7703 2250 9398 
2003 33717.63 129227 8472 2359 10542 
2004 38231.64 129988 9422 2778 12336 
2005 55486.22 130756 10493 3168 14185 
2006 61857.07 131448 11759 3367 16500 
2007 77354.72 132129 13786 3864 20169 
2008 65969.83 132802 15781 3800 23708 
2009 94755.00 133474 17175 4681   25575  
So we choose U ˙0.5. 
Table2. associational modulus 
0 1 ( )k 0 2 ( )k 0 3 ( )k[ [ [ 0 4 ( )k[years 
2001 1 1 1 1
2002 0.89 0.95 0.91 0.94 
2003 0.76 0.85 0.8 0.85 
2004 0.7 0.82 0.79 0.85 
2005 0.52 0.63 0.57 0.66 
2006 0.48 0.6 0.55 0.65 
2007 0.4 0.52 0.49 0.59 
2008 0.46 0.71 0.57 0.89 
2009 0.33 0.48 0.43 0.56 
By the results above, we can see r04> r02> r03> r01. Begin with the most affecting factors in the 
demand of commercial residential buildings, we can see the sequence are
4 2 3 1, , ,X X X X That affect our 
property sales of the four factors, the per-capita GDP in real estate market in our country's greatest 
influence, the urban per capita disposable income, commercial residential buildings’ average selling 
prices, and finally in our population.  
5. forecast the real estate demand of our country 
According to the conclusion of preceding paragraphs, this paper makes use of two factors to forecast 
the real estate demand of our country, per capita gross domestic product(x4) and the per capita 
disposable income (x2), these two factors influence the real estate demand greatly. 
5.1 Create the multiple linear regression analysis model 
Suppose that the real estate demand is y, per capita gross domestic product is x1 and the per capita 
disposable income is x2[10].
0 1 1 2 2y b b x b x H                                       ˄1˅
2~ ( 0 )NH Vˈ
b 0, b 1, b 2 are all irrelevant location parameters with x1, x 2, H is the random error. Compute the 
mathematics expectation of both sides of (1): 
                                                          ˄2˅
0 1 1 2 2yE b b x b x  
Obviously, Ey is the functions of x 1and x 2. We call that (2) is regression plane equation. And b 1, b 2
are Regression Coefficients.  
5.2Parameters are estimated by the least square method 
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This paper draws sample according to the data of former nine years as follow: 
Table3. The table of sample 
x1 x2y
22411.9 8622 6860 
26808.29 9398 7703 
33717.63 10542 8472 
38231.64 12336 9422 
55486.22 14185 10493 
61857.07 16500 11759 
77354.72 20169 13786 
65969.83 23708 15781 
94755 25575 17175 
Compute the sum of squares of deviations from the least square method: 
2
0 1 1 2 2
1
( )i i
i
Q y b b x b x
 
   ¦
n
i
˄3˅
Compute partial derivatives, and make them as zero: 
0 1 1 2 2
10
2 ( ) 0
n
i i i
i
n
Q y b b x b x
b
Q
 
­ w       ° w°
° w°
¦
0 1 1 2 2 1
11
0 1 1 2 2 2
12
2 ( ) 0
2 ( ) 0
i i i i
i
n
i i i i
i
y b b x b x x
b
Q y b b x b x x
b
 
 
      ® w°
° w       °
w°¯
¦
¦
2
0 2 1 1 2 2 2 2
1 1 1 1
i
i i i i i i
i i i i
b x b x x b x y x
    
   °
¯
¦ ¦ ¦ ¦
0 1 2
0 1 21 0 1 4 5 1 1 7 7 1 3 8 4 4 4 2 1 2 4 9 3 9 6 1 8 9 6 0 5 0 6 1 7 5 4 0b b b°    ¯
˄4˅
Clear up the equations: 
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Take the sample data of table 5.1 to the equations of (5): 
0 1 29 1 4 1 0 3 5 1 0 1 4 5 1 4 7 6 5 9 2 .3
1 4 1 0 3 5 2 5 2 2 3 7 4 6 2 3 1 7 7 1 3 8 4 4 4 2 8 6 2 7 5 0 9 3 6 6
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According to the Cramer's rule, it gets the result: 
9 1 4 1 0 3 5 1 0 1 4 5 1
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Therefore, the equations of (6) contain the only solution. 
Compute the following determinant respectively: 
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Therefore, the estimated values of b0ˈb1ˈb2 are 0b
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ˈ 1b

ˈ 2b

:
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Therefore, the linear regression equation is: 
 ˄9˅
5.3 Error estimates and adjustments 
Put the numerical values of x1 and x2 into equation (9). We can have the following table:
Table4. Sample analysis and comparison
y x1 x2 estimating y
22411.9 8622 6860 20364.92 
26808.29 9398 7703 31276.51 
33717.63 10542 8472 37649.75 
38231.64 12336 9422 42397.22 
55486.22 14185 10493 49173.79 
61857.07 16500 11759 56122.25 
77354.72 20169 13786 67555.83 
65969.83 23708 15781 79400.68 
94755 25575 17175 92651.37 
From the table we can see, y’s actual value is different from it’s estimating value. 
Table5.margins 
y estimating y margin 
22411.9 20364.92 -2046.98 
26808.29 31276.51 4468.22 
33717.63 37649.75 3932.11 
38231.64 42397.22 4165.57 
55486.22 49173.79 -6312.43 
61857.07 56122.25 -5734.82 
77354.72 67555.83 -9798.88 
65969.83 79400.68 13430.84 
94755 92651.37 -2103.63 
Then, we can use the square root of the margins’ second order moment to estimate the random 
error 2~ ( 0 )NH Vˈ ’s parameter V :
9
21 6 7 5 3 .8
9 i
V

 '  ¦
1i  
Obviously, estimating values ˈ0 1b b ˈ 2b ˈV  are all unbiased estimators. 
Now the question is how can we decrease the system’s random errors through the margins? 
In order to solve the problem above, we define the Trend Rate
if :
i
i
i
yf
y
 
Summarize the nine years’ trend rates as follow: 
Table6.trend rates summarizing 
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years y estimating y trend rates f 
1 22411.9 20364.92 1.1005152 
2 26808.29 31276.51 0.857138 
3 33717.63 37649.75 0.8955606 
4 38231.64 42397.22 0.9017488 
5 55486.22 49173.79 1.1283699 
6 61857.07 56122.25 1.1021845 
7 77354.72 67555.83 1.1450487 
8 65969.83 79400.68 0.8308472 
9 94755 92651.37 1.0227048 
Then, calculate the average of those trend rates: 
0 .9 9823 5f

 
x
By what we can adjust the predictions.  
5.4 Future trends forecasting 
According to the Spring Economic Blue Book published by the Chinese Academy of Social Sciences, 
China's GDP will increase of 9.6% in 2011, and the urban per capita disposable income will increase of 
8.3%. Next year, our per capita GDP will be increased to 28030.2yuan, and our urban per capita 
disposable income will be increased to 18600.53yuan. 
Then, we forecast the demand of real estate in 2011 as follow: 
1. (10k m2)
     1 249487.11555 8.209982595 20.50123937
49487.11555 8.209982595 28030.2 20.50123937
18600.53 101719.3482
y x

   
   u 
u  
    2. We make T the final forecast index, then: (10k m2)
101719 .3482 0 .998235 101539 .81T y f
 
   u  
6 .Conclusion 
Based on our analysis and forecasting, we can see the economic development and the per capita 
disposable income of our housing needs impact the most, the house price stands in the second, and with 
the stability of next few years in the country's policy, the government will go on encourage and support 
the development of real estate. So on policy makers’ perspective, the government's housing reform, the 
property market regulating policies, income distribution policy, real estate and financial systems and 
institutions to regulate consumption policy of real potential demand for the real purchasing power will 
play a key role. Any property market activities must be based on these policies, otherwise, the market 
will not have a healthy development in the future.  
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